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SECTION 1- GENERAL

911 The 2070 UNIT shall be delivered in the following composition:
UNIT CHASSIS
MODEL 2070-1 CPU MODULE
*) MODEL 2070-2A FIELD 1/O MODULE (F1/O)
MODEL 2070-3 FRONT PANEL ASSEMBLY (FPA)
MODEL 2070-4 POWER SUPPLY MODULE
MODEL 2070-5VME CAGE ASSEMBLY

9.1.2 The composition weight shall not exceed 11.3 kilograms.

9.1.3 (%) The CHASSIS Enclosure, Internal Structure Supports, Back Plane Mounting
Surface, Module Plates, Cover Plates, Power Supply Enclosure, and Front Panel shall be
made of 1.524 mm minimum Aluminum Sheet.

9.14 2070 UNIT Module/Assembly power limitations shall be asfollows:
Module +5VDC +12VDC +12VDC Ser -12VDC Ser
2070-1 CPU
(*) MCB 1.00A
(*)  TransBd 1.50A ---- 0.10A 0.10A
2070-2 FI/O 0.50A 2.00A 0.20A 0.20A
2070-3 FPA 1.00A - 0.20A 0.20A
(*) 2070-5VME* 5.00A ---- 0.30A 0.30A
2070-6 Ser Comm  0.50A - 0.10A 0.10A
2070-7 Ser Comm  0.50A ---- 0.10A 0.10A

! Available for VME Cage Assembly and 2070 Unit Expansion.

9.15(*%) All circuitry associated with the EIA-485 Communications links shall be
capable of reliably passing a minimum of 1.0 megabits per second. Isolation circuitry shall
be by opto- or capacitive-coupled isolation technologies.

9.1.6 Modulesinstalled in Slots H1, H2, and H3 shall provide a DC Ground #1 on
their Slot “Hx INSTALLED" Connector Pin.
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9.1.7 (*) The EIA-485 Line Drivers/Receivers shall be socket mounted and shall not
draw more than 35 mA in active state and 20 mA in inactive state. A 100-Ohm
Termination Resistor shall be provided across each Differential Line Receiver Input. The
MOTHERBOARD's control signals (e.g., SP1-RTS) shall be active, or asserted, when the
positive terminal (e.g., SP1-RTS+) is a lower voltage than its corresponding negative
terminal (e.g., SP1-RTS-). A control signal isinactive when its positive terminal voltage is
higher than its negative terminal. Recelve and transmit data signals shall beread asa " 1"
when the positive terminal's (e.g., SP1-TXD+) voltage is higher than its corresponding
negative terminal (e.g., SP1-TXD-). A datavalueis"0" when its positive terminal’s (e.g.,
SP1-TXD+) voltageis lower than its negative terminal (e.g., SP1-TXD-).

9.1.8 (*) A Mean-Time-Between-Failure Analysis Report shall be provided with the
Qualified Products List Submittal. It shall encompass the 2070 Unit (complete) and its

individual modules/ assemblies. Thereport shall describein detail the methodology used.

9.1.9 Sockets for devices (called out to be socket mounted) shall be "xx" pin
AUGAT 500/800 series AG10DPC or equal.

9.1.10 (*) SP5 SDL C frame addr ess assgnments (Command/Response) ar e as follows:

CPU 2070-1 = “ 19"
FI/O 2070-2A & -8 = " 20"
F 1/0 2070-AB = " 21"
CPU Broadcast to all = "127"

All other addresses are reserved by the State. The SDLC response frame address shall be
the same address asthe Command frame it receives.

9.1.11 (*) The 2070 UNIT shall comply with the State Year 2000 Compliance:

"Year 2000 compliance for Systems in the State of California is achieved when an
application or system products (including software, microcode and microprocessors),
programs, files, databases, and functionality have or create no logical or mathematical
inconsistencies when dealing with dates prior to and beyond 1999. The year 2000 is
recognized and processed as a leap year. The product must also operate accurately in the
manner in which it was intended for date operation without requiring manual
intervention."
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SECTION 2 - MODEL 2070-1 CPU MODULE

9.2.1(*) THE MODEL 2070-1 CPU MODULE shall consist of the Main Controller
Board, Transition Board, Board I nterface Har ness, and CPU M odule Softwar e.

9.2.2 MAIN CONTROLLER BOARD (MCB)

9.221 The MCB shall be VME-3U compliant and have 24 address lines and 16 data
lines, Master & Slave bus interface; Multilevel VMEbus Arbiter; and FAIR VMEbus
Requester.

9.222(*) The CONTROLLER Device shall be a Motorola MC68360 or equal, clocked
at 24.576 MHz minimum. The Interrupts shall be configured as follows:

Level 7- VMEbusIRQ7, ACFAIL, SYSFAIL

Level 6- VMEbusIRQ6, OS-9 Operating System TICK Timer

Level 5- VMEbusIRQ5

Level 4- VMEbusIRQ4, CPU Module Counters/ Timers, LINESYNC
(auto vectored), Serial Interface Interrupts

Level 3- VMEbusIRQ3

Level 2- VMEbusIRQ2

Level 1- VMEbusIRQ1

9223 MEMORY ADDRESS ORGANIZATION
8000 0000 - 80FF FFFF STANDARD
9000 0000 - 9000 FFFF SHORT

9.223.1(*) 16 megabytes of contiguous address space for each specified memory
(DRAM, SRAM and FLASH) shall be allocated on an even boundary. The SRAM and
FLASH memories shall be accessed through the OS-9 Operating System's RBF Manager.
The address of each memory block shall be specified by the Contractor and provided with
the documentation.

9.2.2.3.2(*) When the +5VDC drops below operating level, the SRAM shall immediately
switch to standby mode, deriving its power from the +5 VDC STANDBY Power. The TOD
Clock shall immediately switch to its own standby power.
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9.2.2.4 (*) RAM MEMORY - A minimum of 4 MB of DRAM, organized in 32 bit
words, shall be provided. A minimum of 512 KB of SRAM, organized in 16 bit words, shall
be provided. The SRAM shall draw no more than 200 pA at +5 VDC in standby mode.
The time from the presentation of valid RAM address, select lines, and data lines to the
RAM device to the acceptance of data by the RAM device shall not exceed 80 ns and shall
be less as required to fulfill zero wait state RAM device write access under all operational
conditions.

9.2.2.5(*) FLASH MEMORY - A minimum of 4 MB of FLASH Memory shall be
provided. The MCB shall be equipped with all necessary circuitry for writing to the
FLASH Memory under program control. No morethan 1 MB of FLASH Memory shall be
used for Boot Image (List) and a minimum of 3 MB shall be available for STATE use.

9.2.2.6 (*) TIME-OF-DAY CLOCK - A software setable hardware Time-of-Day (TOD)
clock shall be provided. It shall, under standby power, operate for a minimum of 30 days
maintaining an accuracy of +1 minute per 30 days at 25[1C. The clock shall maintain a
minimum fractional second resolution of 10 ms and shall track fractional seconds, seconds,
minutes, hours, day of month, month, and year.

9.22.7(*) A software-driven CPU RESET signal (Active LOW) shall be provided to
Reset other controller systems. The signal output shall be driver capable of sinking 30 mA
at 30 VDC. Execution of the program module “CPURESET” in the boot image shall assert
the CPU RESET signal once.

9.2.2.8 An open-collector output, capable of sinking 30 mA at 30 VDC, shall be
provided to drive the Front Panel Assembly CPU Activity LED INDICATOR.

9.229(*) The OS9 Operating System TICK Timer shall be derived from the edge
transition of LINESYNC with atick rate of 120 ticks per second.

9.2.3 (%) A TRANSITION Board (TB) shall be provided to transfer serial
communication and control signals between the MCB and the Interface Motherboard.
Said signal and communication lines shall be driven/received off and on the module
compliant to EIA- 485. The Transition Board shall provide a 1 K-Ohm pull-up resistor for
the HX INSTALLED lines. If the DC Ground isnot present (Slot not occupied) at the CPU
EIA-485 linedrivergrecevers, the driver greceiver s shall be disabled (inactive).
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9.24 A SHIELDED INTERFACE HARNESS shall be provided. It shall include
MCB and Transition Board connectors with strain relief, lock latch, mating connectors,
and harness conductors. A minimum of 25 mm of sack shall be provided. No power shall
be routed through the harness. The harness shall be 100% covered by an aluminum Mylar
foil and an extruded black 0.8 mm PV C jacket or equal.

9.25 CPU MODULE SOFTWARE - Thefollowing shall be supplied:
1. Operating System 5. Validation Suite
2. Driversand Descriptors 6. Deliverables

3. Application Kernel
4. Error Handler

9.25.1(*) OPERATING SYSTEM - The CPU Module shall be supplied with
Microware Embedded OS-9 Version 3.03 softwar e and, in addition, the following:
1. Embedded OS-9 Real Time Kernel
2. Sequential Character File Manager (SCFMAN)
Sequential Protocol File Manager (SPFMAN)
Pipe File Manager (PIPEMAN)
Random Block File Manager (RBFMAN)
C Input Output Library (CIO)

o 0 s~ w

Boot Image shall include the following utility modules:

break data deiniz devs free copy
dir tmode edt list load deldir
dump del ident iniz irgs events
echo kill dcheck cio link kermit
Imm mdir mfree pd makdir save
attr rename procs unlink deep xmode
shell build setime

9.25.2 DRIVERS AND DESCRIPTORS

9.25.21 Supplied modules shall be re-entrant, address independent, and shall not
contain self-modifying code.

MARCH 1997 9-2-3



9.25.22(*) Drivers shall be provided to access the FLASH, SRAM, and DRAM
memoriesthrough RBFMAN. Thefollowing RBFMAN descriptors shall apply:

/dOFloppy Diskette Drive Reserved name, no driver required.

/hOHard Disk Drive Reserved name, no drive required.

/f0 FLASH boot image Accessed as RAM disk, contains OS9 Boot | mage.
/rO FLASH RAM Drive Accessed as RAM disk, & OS9 /dd default device
/r1 SRAM Drive Accessed as RAM disk.

/r2 Temporary DRAM Drive Allows1MB DRAM to be accessed as RAM
disk for temporary file storage. Descriptor shall
be loaded at boot , but device shall not be
automatically initialized or allocated.

9.25.23(*) A driver to handle each of the four internal timers under the OS-9 Kernel
shall be provided. Accesstothe MC68360 internal timers shall be through SCFMAN using
the following descriptors:

9.2.5.2.3.1 (*) Descriptor namesfor each timer:

timerl = accessto MC68360'sinternal timer #1
timer2 = accessto MC68360'sinternal timer #2
timer3 = accessto MC68360'sinternal timer #3
timer4 = accessto MC68360'sinternal timer #4
timerl2 = accessto MC68360'sinternal timer #1 & #2 [cascaded]
timer34 accessto MC68360's internal timer #3 & #4 [cascaded]

9.25.2.3.2 (*) Timer descriptor option structure: Thedriver shall change appropriate timer
functions only and ignor e values that do not apply to a particular timer function. The data
structureisasfollows:

typedef struct {
/l Timer Global Configuration Register Related Options:
rservelTGCR :11; (MSB)
timer CAS 1, /I Cascadetimers
timerFRZ 1, Il Freeze
timer STP 1, I/l Stop timer
timerRST 1, /I Reset timer
timerGM 1, /I Gate mode default =0 (LSB)
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/l Timer Mode Register Related Options:

timer PS :8; Il Prescale value default=0 (MSB)
timer CE :2; /I Capture edge & enableinterrupts default =0
timerOM 1 /[ Output mode default =0
timer ORI :1; /l Output referenceinterrupt enable default =0
timerFRR  :1; /l Free Run or Restart default =0
timerICLK :2; /I nput Clock Source default =1
timer GE 1, /I Gate Enable; default=0 (LSB)

/l Timer Reference Register
U INT16 timeTRR default =0

/l Timer Capture Register
U_INT16 timer TCR default = OXFFFF

/l Timer Event Register

reserveTER :14; /I Reserve (MSB)

timer REF 1, /I Output reference event default =1

timerCAP 1, /I Capture event default=1 (LSB)
} TTimer_opts;

9.25.2.3.3 (*) Standard OS-9 SCFM AN Function Calls:

error_code _os open (char *timer_desc_name, path_id *path);

error_code _os close (path_id path);

error_code _os gs popt (path_id path, u_int32*sizeof (T Timer_opts), void *timer_opts);
error_code os ss popt (path_id path, u_int32*sizeof(TTimer_opts), void *timer_opts);
error_code _os write (path_id path, void *timer_value, 4);

error_code os read (path_id path, void *timer_value, 4);

(*)

9.25.24(*) The OS9 SCFMAN and SPFMAN provided shall support each serial
communication port with the protocols and data rates as specified.

*)

*)
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9.25.25(*) Theserial port driversshall be softwar e configurableto:

Enable/ disable hardwar e flow control (RTS/CTS)
Enable/ disable softwar e flow control (XON / XOFF)
Set baud rate

Set data, parity, and stop bits

0w DdPRE

In order to configure these features, the following calls shall be supported by thedrivers:

GetStat Calls:
SS Opt:
Get path options

SetStat Calls:

SS Opt:
Set path options

SS EnRTS:
Enable hardware modem control. Thedriver shall assert RTS
continuously and not transmit unless CTS is asserted.

SS DsSRTS:
Disable hardware modem control. Thedriver shall deassert RTS and
ignorethe start of CTS.

9.25.2.6 Four input buffering modes shall be provided:

1. Line- charactersarebuffered up to and including a programmable
termination character.

2. Fixed - afixed specified number of charactersare buffered by the
driver.

3. Timed - charactersare buffered until a programmable inter-character
time-out occurs.

4. Raw - charactersareunbuffered & delivered to thetask as received.

9.25.2.7 Line, Fixed, and Timed Modes shall be capable of being used together. Raw
mode shall disable all other buffering modes.
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9.25.2.8(*) Devicedriverscompliant with the OS-9 SCFMAN shall be provided for CPU
Activity LED Indicator and Day Light Savings time correction features. The descriptor
names shall be asfollows:

led
dstclock

accessto CPU Activity LED Indicator
accessto Daylight Savings Time Clock correction

The standard OS-9 SCFMAN library callsand their functions are as follows:

error_code _os open (char *desc_name, path_id *path); //open descriptor for command
error_code _os close (path_id path); /Iclose descriptor
error_code _os write (path_id path, void *value, 1); //set value or function
*value =1, turn led on or turn DL Sclock feature on (default)
*value =0, turn led off or turn DL Sclock feature off
error_code os read (path_id path, void *value, 1); /lget current state

9.25.29(*) Power Failure during a SAVE or WRITE operation to FLASH RAM drive
(/r0) shall not cause corruption or re-initialization of the directory or data. Mirror copies
of the directory and data shall be made on the SRAM Drive prior to overwriting.
Mirroring shall be limited to 150 KB of SRAM.

9.25.2.10(*) TIME OF DAY (TOD) CLOCK - The OS-9 operating system’s TOD Clock
shall be driven by the LINESYNC derived OS-9 Operating System TICK Timer. The
manufacturer shall provide the following features to support the TOD operation and
synchronization.

9.25.210.1 Leap Year and Daylight Savings Time (DST) Adjustments - The OS9
System clock/calendar shall automatically be adjusted to account for DST and leap years,
tracking years 1997 through 2017. A SCFMAN driver shall be provided to enable/disable
the automatic DST adjustment.

9.25.2.10.2 Setting Hardware Clock from OS9 System Clock - A device driver
compatible with the OS9 SCFMAN shall be provided to allow the hardware TOD
clock/calendar to be updated from the OS-9 system clock under application control. The
descriptor name shall be “ ClockUpdate.” Opening the descriptor shall cause the driver to
synchronize the clock to a minimum of 10 msresolution. The driver shall compensate for
any time elapsed during the process of updating the hardwar e clock.
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9.25.2.10.3 Setting OS-9 System Clock from Hardware Clock - At system power up, the
0S-9 system TOD clock/calendar shall automatically be updated from the hardware TOD
clock. The clocks shall by synchronized to a minimum of 10 msresolution.

9.25.211 (*) The FLASH RAM drive (/rO) shall be protected from corruption due to
power failure during a write operation. The current sector of FLASH being written shall
first be backed up in SRAM. The backup sector copy shall be invalidated when FLASH
write operation is completed. In case of power failure, the FLASH driver shall detect the
presence of the valid backup sector copy in SRAM and shall read sector data from the valid
backup sector copy. A write operation shall restore the valid backup sector copy first.
Execution of the program module, “FLRESTORE,” in the Boot | mage shall also restorethe
valid backup sector copy to FLASH drive after a specified delay. “FLRESTORE” shall
accept a delay parameter in seconds ranging from 0 to 600 seconds. The default delay
factor is30 seconds. No morethat 150 KB of SRAM shall be dedicated to this purpose.

9.253 APPLICATION KERNEL
9.25.3.1(*) The provided software shall boot OS9 from SYSRESET. The entire
program shall be resident in FLASH Memory. The initialization routines shall configure

the serial port protocols as follows:

SP1,2,& 3 1.2Kbps, 8-bit word, 1 stop, no parity, no pause, no echo

SP4 9.6 Kbps, 8-bit word, 1 stop, no parity, no pause
SP5 614.4 Kbps
SP 6 38.4 Kbps, 8-bit word, 1 stop and no parity

9.253.2(*) Hardware initialization, preliminary self-test, OS-9 initialization (except
Extended Memory Test), and forking OPEXEC shall be completed in less than 1.3 seconds.

9.25.33(*) A Trap Library routine, “Warmboot,” shall be provided, which upon
execution shall first shut down the OS-9 operating system, then jump to the start of the
initialization routines executed on SYSRESET and proceed.
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9.25.34 (*) After initialization (boot up from SYSRESET), the program shall fork to the
defined module in FLASH memory named OPEXEC preceded by a full path. 1f OPEXEC
isnot found or fails the program shall fork a shell. 1f OPEXEC is forked successfully, the
program shall exit.

9.254 ERROR HANDLER

9.2541 Error handling routine to cope with initialization and power-up test
anomalies shall be provided. Errorsthat occur during initialization and/or during power -
up test shall produce a report.

9.254.2 The Error Handler shall respond to the following conditions and generate an
Error Report (saved in Memory):

Timer initialization error

Timer power up test error

Serial communication port initialization error
Serial communication port power up test error
Peripheral component initialization error

o s~ wDdN R

9.254.3 The Error Handler error report shall contain, at a minimum, component
identification and an error code to identify the form of theerror. Theerror report shall be
a file accessible through the Random Block File Manager and named " Error Report.”

9.25.5 VALIDATION SUITE

9.2551 A validation suite of software and associated documentation shall be
provided. It shall include all diagnostic programs necessary totest all 2070 UNIT
functions. The diagnostic programs shall demonstrate that all software and hardware
functions operate in confor mance to specified functionality. It shall provide a working
example of how to program all functions

9.255.2 Validation suite software and associated documentation shall be segmented
into individual test sequences. It shall be possible to separate out any one or group of these
sequences and, with the addition of a general header file, execute it in isolation or in
combination with application software.
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9.255.3 When invoked, the validation suite shall run immediately after OS-9 has
booted and shall execute in a continuous loop.

9.2554 The validation suite shall execute as a task of the OS-9 Shell Utilities and
Commands module. Execution from the shell shall be by typing "Valsuite" from the
prompt. It shall be possible to execute the following additional CPU Module specific
commands whilein the OS-9 Shell Utility.

Get/Set the hardwar e time of day clock

Set OS-9 clock from hardwar e clock

Read/writeall 1/0 registers internal to the MC 68360
Get/Set all programmable controlson serial ports
Verify that the 120 Hz interrupt is functioning

Set, configure, and read timers

Observe time-out interrupts

N o ok~ owbdpR

9.25.5.5 The OS9 Shell Utility shall communicate with the user through the SP4
Port. When invoked, a low-priority task shall be executed for each SP port 1, 2, and 3.
Each task shall be configurable to use a different combination of input buffering options.
The task shall open the port, configure it, and then enter a processing loop. In the loop, it
shall wait for input and echo any input to the output. If no input is received for one
second, an ASCI | text string shall be sent out on the port. This text string shall be of the
form“port P hh:mm:ss.” P is the port number and hh:mm:ss is the current OS-9 time
stamp. The text shall be terminated with a carriage return followed by a line feed
character.

9.25.6 DELIVERABLES

9.25.6.1 A software package resident on the FLASH Memory shall be provided,
including the Embedded OS-9 kernels, platform drivers, and a validation suite.
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9.25.6.2 All software shall be delivered in the following forms:

1. Fully commented source code of contractor developed software (OS-9 not
required)

2. Microware Ultra-C Version 1.1 compatible linkable object code

3. Memory map listing

9.25.6.3 Specific hardware memory addresses shall be specified and provided in a
supplied INCLUDE FILE as defined constants. The INCLUDE FILE shall meet all
applicable softwar e delivery requirements.

9.25.6.4(*) Timer usage by drivers and their uninterrupted execution latencies, error
values returned by driver calls, error codes, and a format of the error report file shall be
documented.

9.2.5.6.5 Software to initialize and perform a power-up self-test of the CPU Module
prior to the initialization of the OS-9 operating system shall be provided. All software
components detailed in this specification or otherwise, and requiring initialization, shall be
identified and the required initialization and nature of the test, documented. In addition,
softwar e provided to perform initialization and/or test shall be documented.

9.25.6.6 0OS-9 compliant header files shall be provided with all Driver M odules.
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SECTION 3 - MODEL 2070-2 FIELD 1/0 MODULE (FI/O)

9.3.1(*) The MODEL 2070-2A MODULE shall consist of the Field Controller Unit;
Datakey; Parallel Input/Output Ports, Other Module Circuit Functions; Serial
Communication Circuitry; Module Connectors C1S, C11S, and C12S mounted on the
module front plate; and required resident software.

9.3.2 (*) The MODEL 2070-2B MODULE shall consist of the Field Controller Unit;
Datakey; Serial Communication Circuitry; Module Connectors C12S & C13S mounted
on the module front plate; and required resident software.

9.3.3(*) FIELD CONTROLLER UNIT (FCU) - The FCU shall include a
programmable microprocessor/controller unit together with all required clocking and
support circuitry. Operational software necessary to meet housekeeping and functional
requirements shall be provided resident in non-socketed firmware.

9.34 DATAKEY - A Datakey Receptacle (KC4210, KC4210PCB or equal) with
Key (DK 1000 or equal) resident shall be provided and mounted on the module front plate.
Power shall not be applied to the Datakey receptacle if the Key isnot resident.

9.35 PARALLEL I/0 PORTS

9.35.1 The 1/0 Ports shall provide 64 bits of input using ground-true logic. Each
input shall beread logic " 1" when the input voltage at its field connector input is less than
3.5VDC, and shall beread logic " 0" when either the input current is less than 100 pA or
the input voltage exceeds 8.5 VDC. Each input shall have an internal pull-up to the
Isolated +12 VDC and shall not deliver greater than 20 mA to a short circuit to ground.

9.35.2(*) Thel/O Ports shall provide 64 bits of output. Each output written asa logic
"1" shall have a voltage at its field connector output of less than 4.0 VDC. Each output
written as a logic "0" shall provide an open circuit (1 megohm or more) at its field
connector output. Each output shall consist of an open-collector capable of driving 40
VDC minimum and sinking 100 mA minimum. Each output circuit shall be capable of
switching from logic "1" to logic "0" within 100 ns when connected to a load of 100
kilohms minimum. Each output circuit shall be protected from transients of 10 £2 ps
duration, £300 VDC from a 1 kilohm sour ce, with a maximum rate of 1 pulse per second.
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9.35.3 Each output shall latch the data written and remain stable until either new
data iswritten or the active-low reset signal. Upon an active-low reset signal, each output
shall latch a logic "0" and retain that state until a new writing. The state of all output
circuits at the time of Power Up or in Power Down state shall be open. It shall be possible
to simultaneously assert all outputs within 100 ps of each other. An output circuit state
not changed during a new writing shall not glitch when other output circuits are updated.

9.3.6 OTHER MODULE CIRCUIT FUNCTIONS

9.36.1 A maximum capacitive load of 100 pF shall be presented to the LINESYNC
input signal. The EIA-485 compliant differential LINESYNC signals shall be derived from
the LINESYNC signal.

9.3.6.2(*) ThePower Down line shall be used by the FCU for shut down functions. The
Power Up and CPU RESET lines shall be OR’d to form “NRESET.” NRESET shall be
used to reset the FCU, other module devices, and external modules.

*)

9.36.3(*) A WATCHDOG Circuit shall be provided. It shall be software enabled. Its
enabled state shall be machine readable and reported in the FI/O status byte. Once
enabled, the watchdog timer shall not be disabled without resetting the FI/O. The
watchdog circuit shall have a range of 100 msto 1 second. Failure of the FI/O to reset the
watchdog timer within the prescribed timeout shall result in a hardwar e reset.

9.3.6.4 ONE KHz REFERENCE - A synchronizable 1 KHz time reference shall be
provided. It shall maintain a frequency accuracy of £0.01% (0.1 counts per second).

9.3.6.5 A 32-bit MILLISECOND COUNTER (MC) shall be provided for
“timestamping.” Each 1 KHz reference interrupt shall increment the MC.

9.3.7 SERIAL COMMUNICATION CIRCUITRY

9.37.1(*) The CPU Module Serial Port 5 and LINESYNC shall be routed to the FI/O
for FCU interface and to external communication/control. The interface shall comply to
EIA-485 standard requirements. The lines are to be Isolated from the internal +5 VDC
power source using the Isolated +12 VDC with its associated DC Ground. In addition to
FCU interface, the lines shall berouted to C12S connector.
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9.3.7.2 (*) Module 2070-2B shall meet SPEC 9.3.7.1 requirements. In addition, CPU
Module Serial Port 2 lines with LINESYNC shall be isolated, meet EIA-485 requirements
for external drivers/receivers, and be routed to Connector 13S.

9.3.7.3(*) A DB-25, EIA-485 terminating plug shall be provided for C12S & C13S
Connectors. Within the terminating plug, the Rx Data and Clock positive and negative
signal lines shall be terminated through a 120-ohm, 5% resistor.

9.3.8 (*) BUFFERS - A Trangtion Buffer shall be provided capable of holding a
minimum of 1024 recorded entries. The Transition Buffer shall default to empty. There
shall be two entry types, Transition and Rollover. The inputs shall be monitored for state
transition. At each transition, a transition entry shall be added to the Transition Buffer.
The MC shall be monitored for rollover. At each rollover transition ($xxxx FFFF - $xxxx
0000), arollover entry shall be added to the Transition Buffer. For rollover entries, all bits
of byte 1 are set to indicate that thisisarollover entry. Transition Buffer blocks are sent to
the CPU module upon command. Upon confirmation of their reception, the blocks shall be
removed from the Transition Buffer. The entry types are depicted asfollows:

Input Transition Entry

Description msb Isb | Byte Number
Transition Entry | dentifier S I nput Number 1
Timestamp NL SB X | X[ x| x|x|[x|[x] x |2
Timestamp L SB X | x| x|[x]|x|x|[x] x |3

Millisecond Counter Rollover Entry

Description msb Isb | Byte Number
Rollover Entry Identifier 1 (1]1(1j1]1|1| 1 |1
Timestamp M SB X | X[ x| x| x|[x|[x] x |2
Timestamp NM SB X | x| x|[x|x|x|[x] x |3
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9.3.9 /O FUNCTIONS

9.391 Inputs -

9.3911 Input scanning shall begin at 10 (bit 0) and proceed to the highest input,
ascending from Isb to msb. Each complete input scan shall finish within 100 ms. Once
sampled, the logic state of an input shall be held until the next input scan.

9.39.1.2 Each input shall be sampled 1,000 times per second. The time interval
between samples shall be 1 ms +100 nms. If configured to report, each input that has
transitioned since its last sampling shall be identified by input number, transition state,
and timestamp (at the time the input scan began) and shall be added as an entry to the
Transition Buffer. If multiple inputs change state during one input sample, these
transitions shall be entered into the Input Transition Buffer by increasing number.

9.39.1.3 The M C shall be sampled within 10 s of the completion of the input scan.

9.3.9.2 Data Filtering -

9.39.21 If configured, the inputs shall be filtered by the FCU to remove signal
bounce. Thefiltered input signals shall then be monitored for changes as noted.

9.3.9.2.2(*) Thefiltering parametersfor each input shall consist of Ignore Input Flag and
the On and Off filter timesin ms. If the Ignore Input flag is set, no input transitions shall
be recorded. The On and Off filter times shall determine the number of consecutive
samples an input must be on and off, respectively, before a change of stateisrecognized. If
the change of stateis shorter than the specified value, the change of state shall be ignored.
The On and Off filter values shall be in the range of 0to 255. A filter value of O, for either
or both values, shall result in no filtering for thisinput. The default valuesfor input signals
after reset shall be asfollows:

Filtering Enabled
On and off filter values shall be set to 5
Transition monitoring Disabled (Timestamps ar e not logged)
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9.393 Outputs - Simultaneous assertion of all outputs shall occur within 100 ps.
Each output shall be capable of being individually configured in state to ON, OFF, or a
state synchronized with either phase of LINESYNC. The condition of the outputs shall
only be "ON" if the FI/O continues to receive active communications from the CPU
Module. If there is no valid communications with the CPU Module for 2.0 seconds, all
outputs shall revert to the OFF condition, and the FI/O status byte shall be updated to
reflect the loss of communication from the CPU Module.

9.394 Standard Function - Each output shall be controlled by the data and control
bitsin the CPU Module-FI/O frame protocol as follows:

Output Bit Translation

Output | Output
Case | Data | Control Function
Bit Bit
A 0 0 Output put in the OFF state
B 1 1 Output is a squar e wave, synchronized to the LINESYNC signal.
When LINESYNC is ON (1), the output is OFF, and when
LINESYNC is OFF (0), the output is ON.
C 0 1 Output is a squar e wave, synchronized to the LINESYNC signal.
When LINESYNC is ON (1), the output is ON, and when
LINESYNC is OFF (0), the output is OFF
D 1 0 Output isin the ON state.
9.3.9.4.1(*) In CaseA above, the corresponding output shall be turned OFF if previously

ON and if previoudy OFF remain OFF until otherwise configured.

For half-cycle

switching (cases B and C), all outputsto be changed shall be changed within 50 us after the
corresponding LINESYNC transition and shall remain in the same state during the entire
half cycle. In Case D above, the corresponding output shall be turned ON if previously
OFF and if previously ON remain ON until otherwise configured. All outputs shall not
glitch nor change state unless configured to do so.

9.395 Interrupts - All interrupts shall be capable of asynchronous operation with
respect to all processing and all other interrupts.
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9.3951 MILLISECOND Interrupt shall be activated by the 1 KHz reference once
per ms. A timestamp rollover flag set by M C rollover shall be cleared only on command.

9.3.95.2 LINESYNC Interrupt - This interrupt shall be generated by both the 0-1
and 1-0 transitions of the LINESYNC signal. The LINESYNC interrupt shall monitor the
MC interrupt and set the MC error flag if there has not been an interrupt from the 1 KHz
sour ce for 0.5 seconds (* 60 consecutive LINESYNC interrupts). The LINESYNC interrupt
shall synchronizethe 1 KHz time reference with the 0-1 transition of the LINESYNC signal
once a second. A LINESYNC error flag shall be set if the LINESYNC interrupt has not
successfully executed for 0.5 seconds or longer (3 500 consecutive millisecond interrupts).

9.3.9.6 Communication Service Routine - A low-level communication service
routine shall be provided to handle reception, transmission, and ElIA-485 communication
faults. The communication server shall automatically:

For Transmission:

1. Generatethe opening and closing flags

2. Generatethe CRC value

3. Generate the abort sequence (minimum of 8 consecutive '1' bits) when
commanded by the FCU

4. Provide zero bit insertion

For Receiving:

1. Detect the opening and closing flags

2. Provide address comparison, generating an interrupt for messages
addressed to the I/O Module, and ignoring messages not addressed to the
/O Module

3. Strip out inserted zeros

4. Calculate the CRC value, compare it to the received value, and generate
an interrupt on an error

5. Generatean interrupt if an abort sequenceisreceived

9.3.9.7 Communication Processing - The priority one (highest) task shall be to
process the command messages received from the CPU Module, prepare, and start response
transmission. The response message transmission shall begin within 4 ms of the receipt of
the received message. Message type processing time constraints shall not exceed 70 ms per
message.
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9.3.9.8 Input Processing - This priority two task shall process the raw input data
scanned in by the 1 msinterrupt routine, perform all filtering, and maintain the transition
gueueentries.

9.3.10 DATA COMMUNICATION PROTOCOLS

9.3.10.1 Protocols - All communication with the CPU Module shall be SDLC-
compatible command-response protocol, support O bit stuffing, and operate at a data rate
of 614.4 Kbps. The CPU Module shall always initiate the communication and should the
command frame be incomplete or in error, no FI/O response shall be transmitted. The
amount of bytes of a command or response is dependent upon the 1/O Module
identification.

9.3.10.1.1 (*) The frame type shall be determined by the value of the first byte of the
message. The command frames type values $70 - $7F and associated response frame type
values $F0 - $FF are allocated to the Contractor diagnostics. All other frame types not
called out are reserved. The command-response Frame Type values and message times
shall be asfollows:

Frame Types
Module /0 Module | Description Minimum Maximum
Command | Response Message Time | Message Time
49 177 Request M odule Status 250 s 275 us
50 178 MILLISECOND CTR. Mgmt. 222.5 ms 237.5us
51 179 Configure I nputs 344.5 s 6.8750 ms
52 180 Poll Raw Input Data 317.5 s 320 ms
53 181 Poll Filtered Input Data 317.5 s 320 ms
54 182 Poll Input Transition Buffer 300 s 10.25 ms
55 183 Command Outputs 405 s 410 s
56 184 Config. Input Tracking Functions | 340 ns 10.25 ms
57 185 Config.ComplexOutputFunctions | 340 ns 6.875 ms
58 186 Configure Watchdog 222.5ns 222.5ns
59 187 Cabinet I dentification 222.5ns 222.5 s
60 188 |/O Module | dentification 222.5ns 222.5 s
61-63 189-192 Reserved
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9.3.10.2 Request Module Status- The Command shall be used to request FI/O status
information response. Command/response frames are as follows:

Request M odule Status Command

Description msb Isb | Byte Number
(Type Number = 49) 0]0|1|1]0]|0 1 |[Byte 1
Reset Status Bits P|IE|K|R|T|M|L| W |Byte 2
Request M odule Status Response
Description msb Isb | Byte Number
(Type Number = 177) 1 (0[{1{1{0({0|0| 1 |Bytel
System Status P |E|IK|R|T|M|L| W |Byte2
SCC Receive Error Count Receive Error Count Byte 3
SCC Transmit Error Count Transmit Error Count Byte 4
Timestamp M SB Timestamp M SB Byte5
Timestamp NM SB Timestamp NM SB Byte 6
Timestamp NL SB Timestamp NL SB Byte7
Timestamp L SB Timestamp L SB Byte 8

9.3.10.2.1 The response status bits are defined as follows:

Indicates FI/O hardware reset

- Indicatesa communicationsloss of greater than 2 seconds

- Indicatesan error with the MC interrupt

- Indicates an error in the LINESYNC

Indicatesthat the FI/O has been reset by the Watchdog

- Indicatesthat the EIA-485 receive error count byte hasrolled over

- Indicatesthat the EI A-485 transmit error count byte hasrolled over

- Indicatesthe datakey hasfailed or isnot present

A4V srC- ZImMDT

9.3.10.2.2 Each of these bits shall be individually reset by a'1' in the corresponding bit
of any subsequent Request Module Status frame. The SCC error count bytes shall not be
reset. When a count rollsover (255 - 0), its corresponding roll-over flag shall be set.
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9.3.10.3

MC Management frame shall be used to set the value of the MC. The'S bit

shall return status 'O’ on completion or '1' on error. The 32-bit value shall be loaded into

the M C at the next 0-1 transition of the LINESYNC signal. Theframesare asfollows:

Millisecond Counter Management Command

Description msb Isb | Byte Number
(Type Number = 50) 0 |0[1]2]0[0]|1] O |Bytel
New Timestamp M SB X | x| x| x|x|x|x]| x |Byte2
New Timestamp NM SB X | x| x| x|x|x|x]| x |Byte3
New Timestamp NL SB X | x| x| x| x|[x]|x]|] x |Byted
New Timestamp L SB X | x| x| x| x|[x]|x] x |Byte5

Millisecond Counter Management Response

Description msb Isb | Byte Number
(Type Number = 178) 1 (0]1]1/0|0|1| O |[Bytel
Status 0/]0|]0|0|0|0O| S [Byte2

9.3.10.4

change input configurations. The command-response frames are as follows:

Configure Inputs Command

Configure Inputs - The Configure Inputs command frame shall be used to

Description msb Isb | Byte Number
(Type Number = 51) 0 |0[1]2]0[0]|1] 1 |Bytel
Number of Items (n) n|ninini{n{n|in| n |Byte2

Item # - Byte 1 E | Input Number Byte 3(1-1)+3

ltem # - Byte 2 L eading edgefilter (e) Byte 3(1-1)+4

Item # - Byte 3 trailing edgefilter (r) Byte 3(1-1)+5
Configure I nputs Response

Description msb Isb | Byte Number

(Type Number = 179) 1 (0]1]1/0|0|1| 1 |Bytel

Status 0 0(0 Byte 2
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9.3.104.1 Block field definitions shall be asfollows:
E - Ignorelnput Flag. "1" =do not report transitions for thisinput, " 0"
=report transitionsfor thisinput
e - A onebyteleading edgefilter specifying the number of consecutive
input sampleswhich must be" 0" beforetheinput isconsidered to
haveentered to" 0" statefrom " 1" state (range 1 to 255, O = disabled)
r - A onebytetrailing edgefilter specifying the number of consecutive
input sampleswhich must be" 1" beforetheinput isconsidered to
haveentered to" 1" statefrom " Q" state (range 1 to 255, O = disabled)
S - return status S="'0" on completion or '1' on error
9.3.10.5 Poll Raw Input Data - The Poll Raw Input Data frame shall be used to poll

the FI/O for the current unfiltered statusof all inputs. Theresponse frame shall contain 15

bytes of information indicating the current input status. Theframesare asfollows:

Poll Raw Input Data Command

Description msb Isb | Byte Number
(Type Number = 52) O[0[1(12[0[1]|]0] O |Bytel
Poll Raw Input Data Response

Description msb Isb | Byte Number
(Type Number = 180) 1 /0|1]1[0|1] 0| O |Bytel
Inputs 10 (Isb) to 1 7 (msb) X | x| x| x| x|x]| x| x |Byte2
Inputs18to 1119 X | x| x| x| x| x| x| x |Bytes3to16
Timestamp M SB X | x| x| x| x| x| x| x [Bytel7
Timestamp NM SB X | x| x| x| x|[x] x| x |Bytel8
Timestamp NL SB X | x| x| x| x| x| x| x [Bytel9
Timestamp L SB X | x| x| x| x|[x] x| x |Byte20
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9.3.10.6 Pall Filtered Input Data - The Poll Filtered Input Data frame shall be used to
poll the FI/O for the current filtered status of all inputs. The response frame shall contain
15 bytes of information indicating the current filtered status of the inputs. Raw input data
shall be provided in the response for inputs that are not configured for filtering. The
frames are asfollows:

Pall Filter Input Data Command

Description msb Isb | Byte Number

(Type Number =53) O |[0]1]1[0[1]0]| 1 |Bytel

Poll Filter Input Data Response

Description msb Isb | Byte Number
(Type Number = 181) 1 0|1]1|0|1] 0| 1 |Bytel
Inputs 10 (Isb) to | 7 (msb) X | x| x| x| x|x]| x| x |Byte2
Inputs18to 1119 X | x| x| x| x| x| x| x |Bytes3to16
Timestamp M SB X | x| x| x| x| x| x| x [Bytel7
Timestamp NM SB X | x| x| x| x|[x] x| x |Bytel8
Timestamp NL SB X | x| x| x| x| x| x| x [Bytel9
Timestamp L SB X | x| x| x| x|[x] x| x |Byte20

9.3.10.7 (*) Pall Input Transtion Buffer - The Poll Input Transition Buffer frame shall
poll the FI/O for the contents of the system status queue. The response frame shall include
a three-byte information field for each of the input changes that have occurred since the
last interrogation. Theframesare asfollows:

Pall Input Transition Buffer Command

Description msb Isb | Byte Number
(Type Number = 54) O |0]1|12]0]|1]1]| O |Bytel
Block Number X | x| x| x| x| x| x| x |Byte2
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Poll Input Transition Buffer Response

Description msb Isb | Byte Number
(Type Number = 182) 1 ]0(1]1]0[1]1]| 0 |Bytel

Block Number X | x| x| x| x| x| x| x |Byte2
Number of Entries X | x| x| x| x| x| x| x |Byte3

ltem # S |Input Number Byte 3(1-1)+4
Item # Timestamp NL SB X | x| x| x| x| x| x| x |Byte3(l-1)+5
ltem # Timestamp L SB X | x| x| x| x| x| x| x |Byte 3(-1)+6
Status O |0|J]O|O|C|F|E| G |Byte3(I-1)+7
Timestamp M SB X | x| x| x| x| x| x| x |Byte3(l-1)+8
Timestamp NM SB X | x| x| x| x| x|x]| x |Byte3(l-1)+9
Timestamp NL SB X | x| x| x| x| x| x| x |Byte3(l-1)+10
Timestamp L SB X | x| x| x| x| x| x| x |Byte3(I-1)+11

9.3.10.7.2 (*) Each detected state transition for each active input (see configuration data) is
placed in the a queue asit occurs. Queue byte entry definitions are as follows:

S - Indicatesthe state of the input after the transition

C - Indicatesthe 255 entry buffer limit has been exceeded

F - Indicatesthe 1024 buffer limit has been exceeded

G - Indicatestherequested block number isout of monotonic increment
sequence

E - Sameblock number requested, E isset in response

9.3.10.7.3 (*) The Block Number byte is a monotonically increasing number incremented
after each command issued by the CPU Module. When the FI/O Module receives this
command, it shall compare the associated Block Number with the Block Number of the
previoudly received command. If it isthe same, the previous buffer shall be re-sent to the
CPU Module and the 'E' flag set in the status response frame. If it is not equal to the
previous Block Number, the old buffer shall be purged and the new data sent. |If the block
number is not incremented by one, the status G bit shall be set and the data of the
requested block shall be sent. The Block Number byte sent in the response block shall be
the same as that received in the command block. Counter rollover shall be considered as a
normal increment.
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9.3.10.8 Set Outputs - The Set Outputs frame shall be used to command the FI/O to
set the Outputs according to the data in the frame. If thereis any error configuring the
outputs, the 'E' flag in the response frame shall be set to '1". If the LINESYNC reference
has been lost, the'L" bit in the response frame shall be set. Loss of LINESYNC reference
shall also be indicated in system status information. These command and response frames
are asfollows:

Set Outputs Command

Description msb Isb | Byte Number

(Type Number =55) 0 o1 (1|0 (1|1 |1 Bytel

Outputs OO0 (Isb) to O7 (msb) Data X X [ X [ X | x [ x [x [x Byte 2

Outputs O8 to 0103 Data X X [ X [x [ x [x [x [x Bytes 3to 14

Outputs OO0 (Ish) to O7 (msb) Control | x X [ X [ X | x [ x [x [x Byte 15

Outputs O8 to 0103 Control X X [ X [x [ x [x [x [x Bytes 16 to 27
Set Outputs Response

Description msb Isb | Byte Number

(Type Number = 183) 1 1]0(1]1]0[1]1]| 1 |Bytel

Status O |0|]0O|O0O|O|O|L | E |Byte2

9.3.10.9(*) Configure Input Tracking Functions - The Configure Input Tracking
Functions frame shall be used to configure outputs to respond to transitions on a specified
input. Each Output Number identified by Item Number shall respond as configured to the
corresponding Input Number identified by the same Item Number. Input to Output
mapping shall be one to one. If a command resultsin more than 8 input tracking outputs
being configured, the response V bit shall be set to ‘1’ and the command shall not be
implemented. The command and response frames are as follows:

Configure Input Tracking Functions Command

Description msb Isb | Byte Number
(Type Number = 56) 0]0[1|21]1]/0|0]| O |Bytel
Number of Items Number of Items Byte 2
Item # - Byte 1 E | Output Number Byte 2(1-1)+3
ltem # - Byte 2 | | Input Number Byte 2(1-1)+4
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Configure Input Tracking Functions Response

Description msb Isb | Byte Number
(Type Number = 184) 1/0|2|1{1|]0|0| O [Bytel
Status 0/0|0|0[0|0|0] V |Byte2
Timestamp M SB X | x| x| x| x|x|x]| x |Byte3
Timestamp NMSB X | x| x| x| x|[x|x] x |Byted
Timestamp NLSB X | x| x| x| x|[x|x] x |Byteb5
Timestamp LSB X | x| x| x| x|x|x]| x |Byte6

9.3.10.9.1 Definitions are asfollows:
E 'l" - Enableinput tracking functionsfor thisoutput
- Disableinput tracking functionsfor this output
- Theoutput is OFF when input ON, ON when input OFF
The output is ON when input ON, OFF when input is OFF
- Themax. number of 8 configurable outputs has been exceeded
- Noeror
Number of Items- The number of entriesin the frame. If zero, all outputs
currently configured for input tracking shall be disabled.

Q r QkraQ
1

9.3.10.9.2 The timestamp value shall be sampled prior to the response frame.

9.3.10.9.3 Outputs which track inputs shall be updated no less than once per ms. Input
to output signal propagation delay shall not exceed 2 ms.

9.3.10.10 Configure Complex Output Functions - The Configure Complex Output
Functions frame shall be used to specify a complex output for one to eight of any of the
outputs. If a Configure Complex Output Function command results in more than eight
outputs being configured, the 'V' bit in the response message shall be set toa'l’, and the
command shall not be implemented. Two output forms shall be provided, single pulse and
continuous oscillation. These output forms shall be configurable to begin immediately or
on a gspecified input trigger and, in the case of continuous oscillation, to continue until
otherwise configured or to oscillate only while gated active by a specified input. If the
command gate bit is active, the command trigger bit shall be ignored and the specified
input shall be used asa gate signal. The command and response frames are as follows:
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Configure Complex Output Functions Command

Description msb Isb | Byte Number
(Type Number = 57) 0 |0[1]2]1|/0]|0]| 1 |Bytel
Number of Items Number of Items Byte 2

Item # - Byte 1 0 | Output Number Byte 7(1-1)+3
ltem # - Byte 2 Primary Duration (M SB) Byte 7(1-1)+4
Item # - Byte 3 Primary Duration (L SB) Byte 7(1-1)+5
Item # - Byte4 Secondary Duration (M SB) Byte 7(1-1)+6
Item # - Byte5 Secondary Duration (L SB) Byte 7(1-1)+7
Item # - Byte 6 0 | Input Number Byte 7(1-1)+8
ltem # - Byte 7 P |W/ G/E|J|F|R| L |Byte 7(1-1)+9
Configure Complex Output Functions Response
Description msb Isb | Byte Number
(Type Number = 185) 1/0|2]1{1|]0|0| 1 [Bytel
Status 0/0|0|0[0|0|0] V |Byte2
Timestamp (M SB) X | x| x| x| x|x|x]| x |Byte3
Timestamp (NM SB) X | x| x| x| x|[x|x] x |Byted
Timestamp (NL SB) X | x| x| x| x|[x|x] x |Byteb5
Timestamp (L SB) X | x| x| x| x|x|x]| x |Byte6

9.3.10.10.1 (*)

The bit fields of the command frame ar e defined as follows:

enable complex output function for this output
disable complex output function for this output
During the primary duration, the output shall be written as a
logic '1'. During the secondary duration, the output shall be

written asalogic'0'.

During the primary duration, the output shall be written as a
logic 'O". During the secondary duration, the output shall be

written asalogic'l'.

Output Number - 7-bit output number identifying outputs
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Primary Duration - For single pulse operation, this shall determinethe

number of 'ticks preceding the pulse. For continuous
oscillation, this shall determinethe length of the inactive (first)
portion of the cycle.

Secondary Duration - For single pulse operation, this shall deter mine the

F 1 o-
R 'l -
IOI_

number of 'ticks the pulseisactive. Subsequent to the
secondary duration, the output shall return to the state held
previousto the primary duration. For continuous oscillation,
this shall determine the length of the active (second) portion of
thecycle. 0= hold output state until otherwise configured.
Thetrigger or gate shall be acquired subsequent to filtering the
specified input. Theraw input signal shall beused if filtering
isnot enabled for the specified input.

Thetrigger or gate shall bederived from theraw input.

For triggered output, the output shall betriggered by an ON-
to-OFF transition of the specified input and shall be triggered
immediately upon command receipt if theinput is OFF. For
gated output, the output shall be active while theinput is OFF.
For triggered output, the output shall betriggered by an OFF-
to-ON transition of the specified input and shall be triggered
immediately upon command receipt if theinput isON. For
gated output, the output shall be active while the input is ON.

Input Number - 7-bit input number identifying inputs 0 Up.

P "1 -

,_
QR aokr Qkr Qg
1

The output is configured for single-pulse operation. Once
complete, the complex output function shall be disabled.
The output is configured for continuous oscillation.

It istriggered by the specified input. Triggered complex
output shall commence within 2 ms of the associated trigger.
Operation shall begin within 2 ms of the command receipt.
Operation shall be gated active by the specified input.
Gatingisinactive.

The LINESYNC based clock shall be used for the timeticks.
The M C shall be used for the time ticks.

Indicates max. number of configurable outputsis exceeded.
No error
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Number of items- The number of entriesin the frame. If O, all outputs
currently configured as complex outputs shall be disabled.

9.3.10.10.2 Contralling input signals shall be sampled at least once per millisecond.
9.3.10.11 Configure Watchdog - The Configure Watchdog frames shall be used to
enable the softwar e watchdog and to set it's timeout value. The Command and response

frames are asfollows:

Configure Watchdog Command

Description msb Isb | Byte Number
(Type Number = 58) 0|0]1(21|1|0[1] O [Bytel
Timeout Value X | X[ x| x| x|x|x]| x |Byte2

Configure Watchdog Response

Description msb Isb | Byte Number
(Type Number = 186) 1 (0]1]1(1|0[1| O |[Bytel
Status 0 |0/O0[O[0O|[0O|0O] Y |[Byte2

9.3.10.11.1 Thetimeout value shall bein the range between 10 to 100 ms. If thevalueis
lower than 10, 10 shall be assumed. If thevalueisgreater than 100, 100 shall be assumed.

9.3.10.11.2 On receipt of this frame, the watchdog timeout value shall be initialized and
the watchdog enabled.

9.3.10.11.3 The response frame bit (Y) shall indicate a '1' if the watchdog has been
previously set and a'0' if not.

9.3.10.12 Cabinet Identification - The Cabinet |dentification Command frame shall be
used to request the cabinet identification response frame containing all 128 bytes stored in
the Datakey. On power restoration and immediately prior to any interrogation of the
datakey, the FI/O shall test for the presence of the datakey. If absent, the FI/O status K bit
shall be set and no interrogation shall take place. If an error occurs during interrogation,
FI/O status K bit shall be set. The command and response frames are as follows:
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Cabinet I dentification Command

Description msb Isb | Byte Number

(Type Number = 59) 0]0J1]1]1]0j1] 1 |Bytel

Cabinet I dentification Response

Description msb Isb | Byte Number
(Type Number = 187) 1/0|2]1{1|]0|1| 1 |[Bytel
Status 0/0]|0|0[0|0]|0] K |Byte2
Datakey (128 Bytes) X | x| x| x| x|x|x]| x |Bytes3-130

9.3.10.13 (*) Module Identification - The FI/O ldentification command frame shall be
used to request the FI/O ldentification value Response of " 1" for the 2070-2A, " 2" for the
2070-8 FI/O, and " 3" for ITS Cabinets. The command and response frames are shown as
follows:

/O Module ldentification Command

Description msb Isb | Byte Number

(Type Number = 60) 0/0]1[1[21|1]0] O |Bytel

I/O Module I dentification Response

Description msb Isb | Byte Number
(Type Number = 188) 1/0|2]1{1]12]0| O [Bytel
FI/O 1D byte X | X[ x| x| x|x|x]| x |Byte2
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SECTION 4 - MODEL 2070-3 FRONT PANEL ASSEMBLY

94.1 The Model 2070-3 Front Panel Assembly (FPA) shall consist of a M etal Panel
with latch assembly and two TSD #1 hinge attaching devices, Assembly PCB, FPA
Controller, two Keyboards, AUX Switch, Display, External Serial Port Connector, CPU
Activity LED Indicator, and FP Harness I nterface.

94.2 Two KEYBOARDS shall be provided, one with sixteen keys for hexadecimal
alpha-numeric entry and the other with twelve keys to be used for cursor control and
action symbol entry. Each key shall be engraved or embossed with its function character.
Each key shall have an actuation force between 50 and 100 grams and provide a positive
tactile indication of contact closure. Key contacts shall be hermetically sealed, have a
design life of over one million operations, shall be rated for the current and voltage levels
used, and shall stabilize within 5 ms following contact closure.

9.4.3 The cathode of the CPU ACTIVE LED INDICATOR shall be electrically
connected to the CPU Activity LED signal and shall be pulled up to +5 VDC.

944 The DISPLAY shall consist of a Liquid Crystal Display (LCD), a backlight,
and a contrast potentiometer control.

9441 The LCD shall have four lines of 40 characters each. Each character shall be
composed of a 5 x 8 dot matrix and shall have minimum dimensions of 5.00 mm wide by
10.44 mm high. The viewing angle of the LCD shall be optimized for direct (90°) viewing,
+350 vertical, +459 horizontal. The LCD shall have variable contrast with a minimum
ratio of 4:1. The LCD shall be capable of displaying, at any position on the Display, any of
the standard ASCII charactersaswell as user-defined characters.

9.4.4.2 (*) The Display shall have an electro-luminescent backlight. The backlight shall
be turned on and off by the Controller Circuitry. The backlight and associated circuitry
shall consume no power when in off state. A potentiometer shall control the LCD contrast
with clockwise rotation increasing contrast. The contrast shall depend on the angular
position of the potentiometer, which shall provide the entire contrast range of the LCD.
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9.44.3 Cursor display shall be turned ON and OFF by command. When ON, the
cursor shall be displayed at the current cursor position. When OFF, no cursor shall be
displayed. All other cursor functions (positioning, etc.) shall remain in effect.

945 The FPA CONTROLLER shall function as the Front Panel Device controller
interfacing with the CPU Module.

9451 A FPA RESET Switch shall be provided on the Assembly PCB. The
momentary CONTROL switch shall belogic OR'd with the CPU RESET Line, producing a
FPA RESET Output. Upon FPA RESET being active or receipt of a valid Soft Reset
display command, the following shall occur:

Auto-repeat, blinking, auto-wrap, and auto-scroll shall be set to OFF.
Each special character shall be set to ASCII SPC (space).

Thetab stops shall be set to columns 9, 17, 25, and 33.

The backlight timeout value shall be set to 6 (60 seconds).

The backlight shall be extinguished.

The display shall becleared (all ASCII SPC).

© 0 s~ wDbdN PR

9.45.2 When a keypressis detected, the appropriate key code shall be transmitted to
SP6-RxD. If two or more keys are depressed smultaneously, no code shall be sent. If a key
is depressed while another key is depressed, no additional code shall be sent.

9.45.3 Auto-repeat shall be turned ON and OFF by command. When ON, the key
code shall be repeated at a rate of 10 times per second starting when the key has been
depressed continuoudly for 0.5 second, and shall terminate when the key is released or
another key is pressed.

9454 When the AUX Switch istoggled, the appropriate AUX Switch code shall be
transmitted to the CPU.

9.4.5.5 (*) The controller circuitry shall be capable of composing and storing eight
special graphical characters on command, and displaying any number of these characters
in combination with the standard ASCII characters. Undefined characters shall be
ignored. User-composed characters shall be represented in the communication protocol on
Page 9-7-12. P1 represents the special character number (1-8). Pn's represent columns of
pixels from left to right. The most significant bit of each Pn represents the top pixel in a
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column and the Isb shall represent the bottom pixel. A logic ‘1" shall turn the pixel ON.
There shall be a minimum of 5 Pn's for 5 columns of pixelsin a command code sequence
terminated by an "f." If the number of Pn's are more than the number columns available
on the LCD, the extra Pn's shall be ignored. P1 and all Pn's shall be in ASCIl coded
decimal characters without leading zero.

9.45.6 Character overwrite mode shall be the only display mode supported. A
displayable character received shall always overwrite the current cursor position on the
Display. The cursor shall automatically move right one character position on the Display
after each character write operation. When the rightmost character on a line (position 40)
has been overwritten, the cursor position shall be determined based on the current settings
of the auto-wrap mode.

9.4.5.7 Auto-wrap shall turned ON & OFF by command. When ON, a new line
operation shall be performed after writing to position 40. When OFF, upon reaching
position 40, input characters shall continue to overwrite position 40.

9.45.8 Cursor positioning shall be non-destructive. Cursor movement shall not
affect the current display, other than blinking the cursor momentarily and periodically
hiding the character at that cursor position.

9.4.5.9 Blinking characters shall be supported, and shall be turned ON and OFF by
command. When ON, all subsequently received displayable characters shall blink at the
rate of 1 Hz with a 50% duty cycle. It shall be possible to display both blinking and non-
blinking characters smultaneously.

9.4.5.10 Tab stops shall be configurable at all columns. A tab stop shall be set at the
current cursor position when a SetTabStop command is received. Tab Stop(s) shall be
cleared on receipt of a ClearTabStop command. On receipt of the HT (tab) code, the
cursor shall move to the next tab stop to the right of the cursor position. If no tab stop is
set to theright of the current cursor position, the cursor shall not move.

94511 Auto-scroll shall be turned ON and OFF by command. When ON, a Line
Feed or new line operation from the bottom line shall result in the display moving up one
line. When OFF, a Line Feed or new line from the bottom line shall result in the top line
clearing, and the cursor being positioned on the top line.

MARCH 1997 9-4-3



9.45.12 Displayable characters shall be displayed within 500 microseconds after
receipt of the character code.

9.45.13 The Display backlight shall illuminate when any key is pressed and shall
illuminate or extinguish by command. The backlight shall extinguish when no key is
pressed for a specified time. This time shall be programmably selected by command, by a
number in the range 0 to 63 corresponding to that number of 10-second intervals. A value
of 1 shall correspond to a timeout interval of 10 seconds. A value of O shall indicate no
timeout.

9.4.5.14 When a display command code is received, the appropriate action shall be
executed within 500 mrs.

9.45.15 The Command Codes shall use the following conventions:

1. Parameters and Options. Parameters are depicted in both the ASCI|
and hexadecimal representations as the letter 'P' followed by a lower-case
character or number. Theseareinterpreted asfollows:

Pn: Value parameter, to be replaced by a value.

P11 Ordered and numbered parameter. One of a list of known
parameters with a specified order and number. (Continues
with P2 P3, etc.)

Px: Display column number (1-40)

Py: Display line (1-4)

: Continuethelist in the same fashion

Values of 'h' ($68) and 'l' ($6C) are used to indicate binary operations. 'h'
represents ON (high), 'I' represents OFF (low).

2. ASCIl Representation: Individual characters are separated by
spaces;, these are not to be interpreted as the space character, which is
depicted by SPC.

3. Hexadecimal Representation: Characters are shown as ther
hexadecimal values and will be in the range 00 to 7F (7 bits).
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9.4.5.16 The Controller Circuit shall communicate via a SP6 asynchronous serial
interface. The interface shall be configured for 38.4 Kbps, 8 data bits, 1 stop bit, and no
parity.

9.4.5.17 C50 ENABLE function is to disable the H2 Connector Channel 2 when C50
isin use. The C50P Connector shall connect Pins1 and 5. Pin 1 shall be directly routed to
H2 Connector Pin B21.

9.4.6 The Front Panel shall include an electronic bell to signal receipt of "G (hex
07). The bell shall sound at 2,000 Hz, with a minimum output of 85 dB, for 250 ms upon
receipt of "G (hex 07). Receipt of all other charactersand ESC codes shall continue during
thetime the bell sounds.
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SECTION 5- MODEL 2070-4 POWER SUPPLY MODULE

95.1 The Moddl 2070-4 Power Supply M odule shall be independent, self contained
Module, vented, and cooled by convection only. The Module shall dide into the unit’s
power supply compartment from the back of the Chassis and be attached to the Backplane
Mounting Surface by itsfour TSD #3 Devices.

9.5.2 (%) An "On/Off" POWER Switch, +5VDC Standby Power CONTROL Switch,
LED DC Power Indicator, PS Receptacle POWER Connectors, and the Incoming AC Fuse
protection shall be provided on the Module Front. The LED DC POWER Indicator shall
indicate that all required DC voltages meet the following conditions: the +5 VDC is within
5% and the 12 VDC iswithin 8% of their nominal levels.

9.5.3 INPUT PROTECTION - Two 0.5 ohm, 10-watt wire-wound power resistors
with a 0.2 pH inductance shall be provided (one on the AC+ Line & on the AC- Line).
Three 20 Joules surge arresters shall be provided between AC+ to AC-, AC+ to EG, and
AC-to EG. A 0.68 pF capacitor shall be placed between AC+ & AC- (between the resistor
& arresters).

9.5.4 (*) +5 VDC STANDBY POWER shall be provided to holdup system devices
during Power Failure. It shall consist of the monitor circuitry, holdup capacitors, and
charging circuitry. The capacitor power requirements are a minimum range of +5 to +2
VDC within 10 hours with a constant drain of 600 pA. A charging circuit shall under
normal operations, fully charge and float the capacitors consistent with manufacturers
recommendations. The associated CONTROL switch shall switch vertically with ON in UP
position (when ON the +5VDC isavailable to the load).

9.5.5 MONITOR CIRCUITRY shall be provided to monitor incoming AC Power
for Power Failure and Restoration and LINESYNC generation.
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9551 The ACFAIL Output Lines shall go LOW immediately upon Power Failure.
The SYSRESET Output Lines shall go LOW 2 to 3 ms following ACFAIL going LOW.
ACFAIL Output Lines shall go HIGH at Power Restoration. SYSRESET Output Lines
shall go HIGH 200 ms after Power Restoration. ACFAIL and Power Down shall be driven
separ ately, but they are common in function. SYSREST and Power Up shall also be driven
separ ately, but they are common in function.

9.55.2 The monitor circuitry shall switch the +5 VDC Standby ON immediately
upon Power Failure and isolate (OFF) the line at Power Restoration.

9.5.5.3 (*) The LINESYNC signal shall be generated by a 120-Hz crystal oscillator,
which shall be synchronized to the normal positive-going crossing of the 60-Hz AC
incoming power line. A continuous square wave signal of +5 VDC amplitude, 8.333 ms
half-cycle pulse duration, and 50 *1% duty cycle shall be generated and phase
synchronized to no more than the equivalent of £10 degrees from the norma 60-Hz
positive-going zero crossing. The output shall have drive sink capability of 16 mA. A 2-
Kohm pull-up resistor shall be connected between the output and +5 VDC. The monitor
circuit shall compensate for missing pulses and line noise during normal operation.

9.5.6 POWER SUPPLY REQUIREMENTS
Voltage Tolerances | Min | Max
+5VDC +4875t0+5.125 VvDC 1.0AMP 10.0AMP
+12 VDC Serial +11.64 to+12.36 VDC 0.1AMP 1.0AMP
-12VDC Serial -11.64 to -12.36 VDC 0.1AMP 1.0AMP
+12VDC +11.64 to+12.36 VDC 0.1AMP 2.0AMP

9.5.6.2 LineRegulation +1.0% from 90 VAC to 135VAC rms

9.5.6.3 Load Regulation - +£1.0% for +5 VDC at 20 to 100% Load & +5.0% for
+12, +12 & -12 Serial VDC at 50 to 100 % L oad

9.5.6.4  Efficiency - 70 % minimum

9.5.6.5 Ripple& noise - Less than 0.2% rms, 1% peak to peak or 50 mV,
whichever is greater

9.5.6.6 Voltage Overshoot - nogreater than 5%, all outputs

9.5.6.7 Overvoltage Protection 130% Vout for all outputs
9.5.6.8 Overload & Short Power foldback point 120% of max rated power
Circuit Protection Automatic recovery upon removal of fault

MARCH 1997 9-5-2



9.5.6.9 Inrush Current - Cold Start Inrush shall belessthan 25A at 115VAC

9.5.6.10 Transent response - Output voltage back to within 1% in less than 500 us
on a 50% Load change. Peak transient not exceed
5%

9.5.6.11 Holdup Time - Shall be a minimum of 16.6 ms after removal of
power at 115 VAC, Full Load

9.5.6.12 Remote Sense - +5 VDC compensates 250 mV total line drop. Open

sense load protection required.
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SECTION 6 - UNIT CHASSISAND MODEL 2070-5VME CAGE ASSEMBLY

9.6.1 GENERAL

9.6.1.1 The Chassis shall consist of the metal housing, Serial Motherboard, Back-
plane Mounting Surface, Power Supply Module Supports, slot card guides, Wiring
Harnesses, and Cover Plate(s).

9.6.1.2 All external screws shall be countersunk and shall be Phillips flat head
stainless sted type.

9.6.1.3 The housing shall be treated with clear chromate and the slot designation
labeled on the back-plane mounting surface above the upper slot card guide.

9.6.14 The Chassis shall be cooled by convection only. Thetop and bottom pieces of
the housing shall be dotted for vertical ventilation.

9.6.2 SERIAL MOTHERBOARD shall function as support for its connectors, H1
to H4 and FP, and as the Interface between the CPU and the dedicated modules / Front
Panel carrying both serial communications, Logic and power circuits. The PCB shall be
multi-layered with one layer plane assigned to DC Ground.

9.6.21(*) A wiring harness PS2 shall be provided between the Model 2070-4 Power
Supply and the MOTHERBOARD PCB (provide strain relief). Test points shall be
provided on the FPA side of the MOTHERBOARD for PS2 lines.

9.6.2.2 A wiring harness FP shall be provided, linking the MOTHERBOARD with
the FPA.
9.6.3 MODEL 2070-5 VME CAGE ASSEMBLY shall consist of 3U Five

Slot/Connector VME Cage, Front Mounting Plate, and PS1 Harness. The VME Cage
shall conform to VME Standard |EEE P1014/D12 for 3U Cage. All slot/connectors shall be
A24:D16 Interface.
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NOTES (THIS DETAIL)
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backplane mounting surface.
2. TB- TRANSITION BOARD
MCB - MAIN CONTROLLER BOARD
3. Maximum length of harness shall be 101.60 mm, and
shall not protrude beyond the back of the 2070 unit.
4. Blank 1 X Wide panel with two TSD #3, top and bottom.
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NOTES (THIS DETAIL)
1. Front Panel Assembly Latch mating with and rigidly held in place by Chassis Guide Latch/member shall be provided.
The member shall vertically support the Front Panel Assembly in two other points besides the Latch.
2. Nylon card guides, SAE 1800F (OR EQUAL), shall be provided (top and bottom) for Mother Slot/Connectors H1 to H4.
The guides shall begin 13 mm from the Backplane Surface.
3. M3 PEM Self-clinching Miniature Fasteners (OR EQUAL) shall be used for mounting holes located on Backplane Surface.
4. All harnesses shall have a minimum slack of 25 mm when connected.
5. M3 PEM Self-clinching Miniature Fasteners (OR EQUAL) shall be used for mounting holes to match the TSD #3
Thumbscrew Devices on the Model 2070-8 Module. Fastener centers shall be 6.35 mm above unit baseline.
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NOTES (THIS DETAIL)

1. The Motherboard shall be a 3.175 mm minimum thickness PCB
mechanically mounted in a vertical position.

2. H1 to H4 receptical connectors shall be 96 socket contact DIN 41612
connectors (ROBINSON NUGENT #DIN 96RSC or ELCO Series 8477
ThreeRow Inverted Socket OR EQUAL).

3. The location of the board and of the FP Harness on either side of the
motherboard is allowed. The FP Harness shall either be directly
soldered to the motherboard or a header used.

FP HARNESS PIN/WIRING ASSIGNMENT
PIN | Connector Row A PIN | Connector Row B PS2 HARNESS PINWIRING ASSIGNMENT
1 | SC4-TXD+ 2 | SC4-TXD- PIN_1FUNCTION
3 | SC4-RXD+ 4 | SC4-RXD- 11+5 VDC
5 | SC6-TXD+ 6 | SC6-TXD- 2 1 +12 VDG SERIAL
7__|sc6-RxD+ 8 | Sce-RXD- 3112 VDG SERIAL
9 |sceRrTs+ 10 |SCeRTS. 4 | DC GROUND #1 (+5 VDC & 12 SERIAL)
11 | SC6-CTS+ 12 | SC6-CTS- S 1+5 VDC STANDBY
13 | SC6-DCD+ 14 | SC6-DCD- 6 1+12 VDC - ISOLATED
15 | SCe.TXC(O) 16| SC6.TXC(O)- 7 | DC GROUND #2 (+12 VDC ONLY)
17 | SC6-TXC(h+ 18 | SC6-TXC(I)- 8 | POWER DOWN
19 |SC6-RXC+ 20 | SC6-RXC- 9 | POWER UP
21 | DC GROUND #1 22 | DC GROUND #1 10 1EQ. GROUND
23 | +12 VDC SERIAL 24 |-12 VDC SERIAL 11 LINESYNC
25 | DC GROUND #1 26 | DC GROUND #1 12 [NA
27 |CPULED 28 | DC GROUND #1
29 |CPU RESET* 30 | DC GROUND #1
31 | DC GROUND #1 32 | C50 ENABLED*
33 | DC GROUND #1 34 |+5VDC
35 |+5VvDC 36 |+5VDC
37 |+5VvDC 38 |+5VDC
39 |NA 40 | NA

TITLE:
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H1 PIN ASSIGNMENTS

PIN A B C
1 | SP1-TXD+ NA NA
2 | SP1-TXD- NA NA
3 | SP1-RXD+ NA NA
4 | SP1-RXD- NA NA
5 ] SP1-RTS+ SP1-TXC(O)+ NA
6 | SP1-RTS- SP1-TXC(0)- NA
7 | SP1-CTS+ SP1-TXC()+ NA
8 | SP1-CTS- SP1-TXC()- NA
9 | SP1-DCD+ SP1-RXC+ NA
10 ] SP1-DCD- SP1-RXC- NA
11 | SP2-TXD+ NA NA
12 | SP2-TXD- NA NA
13 | SP2-RXD+ NA NA
14 | SP2-RXD- NA NA
15 | SP2-RTS+ SP2-TXC(O)+ NA
16 | SP2-RTS- SP2-TXC(0)- NA
17 | SP2-CTS+ SP2-TXC()+ NA
18 | SP2-CTS- SP2-TXC()- NA
19 | SP2-DCD+ SP2-RXC+ NA
20 |} SP2-DCD- SP2-RXC- NA
21 | DC GROUND #1 RESERVED NA
22 | NETWORK 1 NA NA
23 | NETWORK 2 H1 INSTALLED NA
24 | EQ. GROUND NA NA
25 | NETWORK 3 POWER UP CPU RESET
26 | NETWORK 4 POWER DOWN NA
27 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
28 | +12V SERIAL -12V SERIAL +5VDC STBY.
29 | +5VDC +5VDC +5VDC
30 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
31 I NA NA NA
32 | NA NA NA
H3 PIN ASSIGNMENTS
PIN A B C
1 INA NA SP5-TXD+
2 I NA NA SP5-TXD-
3 I NA NA SP5-TXC(O)+
4 | NA NA SP5-TXC(0)-
S5 I NA NA SP5-RXD+
6 | NA NA SP5-RXD-
Z I NA NA SP5-RXC+
8 | NA NA SP5-RXC-
9 I NA NA NA
10 | NA NA NA
11 | SP2-TXD+ NA NA
12 | SP2-TXD- NA NA
13 | SP2-RXD+ NA NA
14 | SP2-RXD- NA NA
15 | SP2-RTS+ SP2-TXC(O)+ NA
16 | SP2-RTS- SP2-TXC(Q)- NA
17 | SP2-CTS+ SP2-TXC()+ NA
18 | SP2-CTS- SP2-TXC())- NA
19 | SPC-DCD+ SP2-RXC+ NA
20 } SP2-DCD- SP2-RXC- NA
21 ] DC GROUND #1 NA NA
22 | NETWORK 1 NA NA
23 | NETWORK 2 H3 INSTALLED NA
24 ] EQ. GROUND LINESYNC NA
25 | NETWORK 3 POWER UP CPU RESET
26 | NETWORK 4 POWER DOWN
27 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
28 | +12V SERIAL -12V SERIAL +5VDC STBY.
29 | +5VDC +5VDC +5VDC
30 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
31 | +12VDC +12VDC +12VDC
321 .DC GROUND #2 DC GROUND #2 DC GROUND #2

NOTES (THIS DETAIL)

1. Connector functions:
H1, H2 - Serial Comm Modules
H3 - Field 1/0 Module

H4 - Transition Board (Part of the CPU Module)

2. Function are in reference to the CPU Module.

3. DC GROUND #1 - +5VDC, +12V SERIAL
DC GROUND #2 - +12VDC

H2 PIN ASSIGNMENTS

PIN A B C
1 | SP3-TXD+ NA NA
2 | SP3-TXD- NA NA
3 | SP3-RXD+ NA NA
4 | SP3-RXD- NA NA
S I NA NA NA
6 | NA NA NA
7 I NA NA NA
8 | NA NA NA
9 I NA NA NA
10 | NA NA NA
11 | SP4-TXD+ NA NA
12 | SP4-TXD- NA NA
13 | SP4-RXD+ NA NA
14 | SP4-RXD- NA NA
15 | NA NA NA
16 | NA NA NA
17 | NA NA NA
18 | NA NA NA
19 | NA NA NA
20 | NA NA NA
21 ] DC GROUND #1 C50 ENABLED NA
22 | NETWORK 1 NA NA
23 | NETWORK 2 H2 INSTALLED NA
24 | EQ. GROUND NA NA
25 | NETWORK 3 POWER UP CPU RESET
26 | NETWORK 4 POWER DOWN
27 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
28 | +12V SERIAL -12V SERIAL +5VDC STBY.
29 | +5VDC +5VDC +5VDC
30 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
31 I NA NA NA
32 | NA NA NA
H4 PIN ASSIGNMENTS
PIN A B C
1 ] SP1-TXD+ SP3-TXD+ SP5-TXD+
2 | SP1-TXD- SP3-TXD- SP5-TXD-
3 ] SP1-RXD+ SP3-RXD+ SP5-TXC(O)+
4 | SP1-RXD- SP3-RXD- SP5-TXC(0)-
5 | SP1-RTS+ SP1-TXC(O)+ SP5-RXD+
6 | SP1-RTS- SP1-TXC(0)- SP5-RXD-
7 ] SP1-CTS+ SPL-TXC()+ SP5-RXC+
8 | SP1-CTS- SP1-TXC()- SP5-RXC-
9 | SP1-DCD+ SP1-RXC+ SP6-TXD+
10 ] SP1-DCD- SP1-RXC- SP6-TXD-
11 | SP2-TXD+ SP4-TXD+ SP6-RXD+
12 | SP2-TXD- SP4-TXD- SP6-RXD-
13 | SP2-RXD+ SP4-RXD+ SP6-RTS+
14 | SP2-RXD- SP4-RXD- SP6-RTS-
15 | SP2-RTS+ SP2-TXC(O)+ SP6-CTS+
16 | SP2-RTS- SP2-TXC(Q)- SP6-CTS-
17 | SP2-CTS+ SP2-TXC()+ SP6-DCD+
18 | SP2-CTS- SP2-TXC())- SP6-DCD-
19 | SP2-DCD+ SP2-RXC+ SP6-TXC(O)+
20 } SP2-DCD- SP2-RXC- SP6-TXC(Q)-
21 ] DC GROUND #1 H1 INSTALLED SP6-TXC()+
22 | NETWORK 1 H2 INSTALLED SP6-TXC())-
23 | NETWORK 2 H3 INSTALLED SP6-RXC+
24 | EQ. GROUND LINESYNC SP6-RXC-
25 | NETWORK 3 POWER UP CPU RESET
26 | NETWORK 4 POWER DOWN EPLED
27 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
28 | +12V SERIAL -12V SERIAL +5VDC STBY.
29 | +5VDC +5VDC +5VDC
30 ] DC GROUND #1 DC GROUND #1 DC GROUND #1
31 | +12VDC +12VDC +12VDC
32_] DC GROUND #2 DC GROUND #2 DC GROUND #2

TITLE:

MODEL 2070, MOTHERBOARD
H1 - H4 CONNECTOR PINOUTS

NO SCALE
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- 1.08 > — 40.44 [— SEE

»20.12 NOTE 1
2X 747 ——ip] |
“2X 7 AT——> 2X 7.47—»| |
> 2X 60.96 e y <
15.00
P

)

) ) $
2070-X 2070-X 5 g
[MODULE T MODULE _f_

177.00 17195 165.50
i & & | L3
i i
FRONT FRONT FRONT
4X WIDE MODULE 2X WIDE MODULE 1X WIDE MODULE
- 220.00 ,I
— |
— |<—2.79 — 16.27 w]| _t_ }
C/L GUIDE CB BOARD EDGE T &
/L CONNECTOR /L CONNECTOR < I
P 3.55— A } SEE
/_NOTE 2
I 144.45 88.90 177.00
! 116.68
4 L
—>| 392 — r 1 5.!5
¥ i |
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TOP VIEW DETAILS MODULE SIDE VIEW T T




MCB
1 X WIDE
D070-1
FACEPLATE ¢
(WME3U — N
COMPLIANT) \
TRANSITION BOARD
1X WIDE =
FRONT VIEW TOP VIEW

NOTES: (This sheet)

CPU FACEPLATE

1. 4 X WIDE FACEPLATE (SEE SYSTEM PCB MODULE,

GENERAL DETAILS)

2. Dark circles in the C1S Connector denote guide pin
locations and open circles denote guide socket locations.

3. Dimension "A" shall be a minimum of 12.7 mm.

4. A Post Header (ROBINSON NUGENT IDA-XX OR EQUAL)
Connector with strain relief latch shall be provided on the
SCB Front Plate and the Transition Board for mating with the

interface harness. The harness shall be shielded and straight

through wired.

5. «C1S - M104 Type

C11S - 37-Pin Circular Plastic Type
C12S - 25-Pin DB Socket Type (SP5 Signal Lines)
C13S - 25-Pin DB Socket Type (SP2 Signal Lines)

Note 4

M|

Od—A—b

DATAKEY

Q [\

2070-2B

FIELD
110
MODULE

C12s C13s

DATAKEY

S (M)

SEE /

NOTE 1

FIELD I/O FACEPLATES

C12S & C13S PIN ASSIGNMENT

PIN FUNCTION PIN FUNCTION
1 TX DATA 14 TX DATA
2 DC GRD #2 15 DC GND #2
3 TX CLOCK + 16 TX CLOCK -
4 DC GND #2 17 DC GND #2
5 RX DATA + 18 RX DATA -
6 DC GND #2 19 DC GND #2
7 RX CLOCK+ 20 RX CLOCK-
8 LINESYNC+ 21 LINESYNC-
9 N RESET+ 22 N RESET -
10 POWER DOWN+ 23 POWER DOWN-
11 NA 24 NA
12 NA 25 EQUIP GND
13 NA

TITLE:

MODEL 2070-1 CPU MODULE AND
2070-2 FIELD 1/O MODULES

NO SCALE

TEES, MARCH 1997
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/— MIDPOINT OF BIT CELL

'
2
)
' BIT CELL
’ ' WIDTH
'
DATA LINK ' ——
)
)
'
'
CLOCK LINK
)
)
614.4 KHZ
SDLC TIMING
OPENING CLOSING
FLAG ADDRESS CONTROL INFORMATION CRC FLAG
I 0111 1110 8 BITS 1000 0011 VARIABLE LENGTH 16 BITS 0111 1110

SDLC FRAME LAYOUT

SERIAL PORT REQUIREMENTS

CPU SERIAL PORT ASSIGNMENTS

LOGICAL 68360 DEST. RATES PROTOCOL

PORT PORT KBITS

SP1 SCC1 H1l PORT1 1.2*, 2.4, 48,9.6,19.2, 38.2 ASYNC

SP1S SCC1 H1l PORT1 19.2*, 38.4, 57.6, 76.8, 153.6 SYNC, HDLC, SDLC
SP2 SCC2 H1 PORT2 & H3 1.2*, 2.4 48 9.6,19.2 384 ASYNC

SP2S SCC2 H1 PORT2 & H3 19.2* 38.4,57.6, 76.8, 153.6, 614.4 SYNC, HDLC, SDLC
SP3 SMC1 H2 PORT1 12,24, 48, 9.6,19.2, 38.4* 57.6, 76.8 ASYNC

SP4 SMC2 H2 PORT2, C50 1.2, 2.4 4.8 9.6* 19.2, 38.4, 57.6, 76.8 ASYNC

SP5 SCC3 H3 1.2, 2.4 48, 9.6,19.2, 38.4* ASYNC

SP5S SCC3 H3 153.6, 614.4* SYNC, HDLC, SDLC
SP6 SCC4 FPA 12,24 48 9.6,19.2, 38.4* 57.6, 76.8 ASYNC

SP6S SCC4 FPA 9.6, 19.2, 38.4*, 57.6, 76.8 SYNC, HDLC, SDLC

* Default baud rate for indicated port

TITLE:

2070 SERIAL
COMMUNICCATION SYSTEM

NO SCALE

TEES, MARCH 1997
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C1S PIN ASSIGNMENT

PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION
NAME | PORT NAME | PORT NAME | PORT NAME PORT
1 |DC GROUND 27 1024 04-1 53 1114 12-7 79 1144 16-5
2 100 01-1 28 1025 04-2 54 1115 12-8 80 145 16-6
3 ]01 01-2 29 1026 04-3 55 1116 13-1 81 ]146 16-7
4 102 01-3 30 027 04-4 56 _]117 13-2 82 1147 16-8
5 103 01-4 31 1028 04-5 57 1118 13-3 83 1040 06-1
6 |04 01-5 32 1029 04-6 58 1119 13-4 84 1041 06-2
7 105 01-6 33 1030 04-7 59 1120 13-5 85 1042 06-3
8 |06 01-7 34 1031 04-8 60 ]121 13-6 86 1043 06-4
9 |07 01-8 35 1032 05-1 61 |122 13-7 87 1044 06-5
10 |08 02-1 36033 05-2 62 ]123 13-8 88 1045 06-6
11 109 02-2 37 1034 05-3 63 ]128 14-5 89 1046 06-7
12 1010 02-3 38 1035 05-4 64 1129 14-6 90 1047 06-8
13 011 02-4 39 110 11-1 65 1130 14-7 91 1048 O7-1
14 | DC GROUND 40 |11 11-2 66 |131 14-8 92 | DC GROUND
15 1012 02-5 41 112 11-3 67 1132 15-1 93 1049 o7-2
16 013 02-6 42 113 11-4 68 1133 15-2 94 1050 07-3
17 1014 02-7 43 114 11-5 69 ]134 15-3 95 1051 o7-4
18 |0O15 02-8 44 115 11-6 70 1135 15-4 96 052 o7-5
19 1016 03-1 45 116 11-7 71 1136 15-5 97 1053 07-6
20 017 03-2 46 |17 11-8 72 ]137 15-6 98 1054 or-7
21 1018 03-3 47 118 12-1 73 1138 15-7 99 1055 07-8
22 1019 03-4 48 119 12-2 74 1139 15-8 100 036 05-5
23 1020 03-5 49 1110 12-3 75 1140 16-1 101 037 05-6
24 1021 03-6 50 |11 12-4 76 1141 16-2 102 O38 DETRES |0O5-7
25 1022 03-7 51 |I112 12-5 77 1142 16-3 103 039 WDT 05-8
261023 03-8 52 1113 12-6 78 1143 16-4 104 DC GROUND
C11S PIN ASSIGNMENT
PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION
NAME |PORT NAME | PORT NAME PORT NAME PORT
1 1056 08-1 11 1125 14-2 21 |154 17-7 31 | DC GROUND
2 |O57 08-2 12 1126 14-3 22 1155 17-8 32 |NA -
3 |1 O58 08-3 13 1127 14-4 23 1156 18-1 33 | NA -
4 1059 08-4 14 | DC GROUND 24 1157 18-2 34 |NA -
5 1060 08-5 15 1148 17-1 25 1158 18-3 35 |NA -
6 |O61 08-6 16 149 17-2 261159 18-4 36 | NA -
7 1062 08-7 17 1150 17-3 27 1160 18-5 37 | DC GROUND
8 1063 08-8 18 151 17-4 28 1161 18-6
9 |DC GROUND 19 152 17-5 29 1162 18-7
10 124 14-1 20 153 17-6 30 1163 18-8

TITLE:

MODEL 2070-2

FIELD I/O MODULE, C1& C11 CONNECTORS

NO SCALE

TEES, MARCH 1997
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SEE

SEE CB ASSEMBLY NOTE 4
NOTE 3
SEE
NOTE 7
— T
1 T
TOP VIEW
TD #1
THUMBSCREW
DEVICE  \
- 428.00 >
—»| |«12.70
Y
MODEL 2070 [¢——253.7 min. ———————> \ 25.40
UNIT Y /
1 [
56.6 conTRasT
ACTIVE jn'
[} LATCH
25.;10 cUTOUT ‘ \ 126.20 177.00
DOEE| . (B0
68.00 HEHE <-miln. | MLH
75.80 | B LyE
' @] o] y
y
l l«—63.00 —» —» 51.00 !
- »——38.10
NOTE 6
> <2540 FRONT VIEW
C50 CONNECTOR PINOUT
PIN FUNCTION
1 C50 ENABLED
2 SC4 RX
3 SC4 TX
4 NA
5 DC GROUND #1
6 NA
NOTES (THIS DETAIL) 7 NA
1. Key size shall be 7.62 X 7.62. 8 NA
. 9 NA
2. Key center to center spacing shall be 12.70.
3. Slide latch shall be a SOUTHCO flush style A3-40-625-12
(OR EQUAL).
4. 40 contact FP harness pin header connector. It shall be compatible
to the FP harness in type and pin assignments.
5. Two position CONTROL swith mounted vertically.
6. "C50" connector shall be a DB-9 socket contact connector.
7. Front panel sheet metal thickness shall be 1.52 +0.13. e
8. C50 ENABLED shall be grounded when C50 is used. MODEL 2070-3
9. All FPA devices shall be located as shown FRONT PANEL ASSEMBLY
NO SCALE
TEES, MARCH 1997 9-7-10




MODEL 2070-3 AUX SWITCH CODES

SWITCH POSITION

ASCII DATA (TEXT)

ASCII DATA (HEX)

ON

ESCOT

1B 4F 54

OFF

ESCOU

1B 4F 55

MODEL 2070-3 KEY CODES

KEY

ASCII DATA (TEXT)

ASCII DATA (HEX)

30

31

32

33

34

35

36

37

38

39

41

42

43

44

45

nmimlolololrlo|e|~N]o|ols|wv]- o

mimlolololrlo|e|~N|o|ols|w v~ o

46

(UP ARROW)

ESCTA

1B 5B 41

(DOWN ARROW)

ESC[B

1B 5B 42

(RIGHT ARROW)

ESC[C

1B 5B 43

(LEFT ARROW)

ESC[D

1B 5B 44

ESC

ESCOS

1B 4F 53

NEXT

ESCOP

1B 4F 50

YES

ESCOQ

1B 4F 51

NO

ESCOR

1B 4F 52

*

2A

+

2B

2D

ENTER

CR

oD

TITLE:

MODEL 2070-3
FRONT PANEL ASSEMBLY, KEY CODES

NO SCALE

TEES, MARCH 1997
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CONFIGURATION COMMAND CODES

ASCII HEX Value Function

Representation

HT 09 Move xursor to next tab stop

CR 0D Position cursor at 1st position on current line

LF 0A (Line Feed) Move cursor down one line

BS 08 (Backspace) Move cursor one position to the left
ESC[Py; Pxf 1B 5B Py 3B Px 66 Position cursor at (Px,Py)

ESC[PnC 1B 5B Pn 43 Position cursor Pn positions to right

ESC[PnD 1B 5B Pn 44 Position cursor Pn positions to left

ESC[PnA 1B 5B Pn 41 Position cursor Pn positions up

ESC[PnB 1B 5B Pn 42 Position cursor Pn positions down

ESC[H 1B 5B 48 Home cursor (move to 1,1)

ESC[2J 1b 5b 32 4A Clear screen with spaces

ESC c 1B 63 Soft reset

ESCPP1[Pn;Pn..f 1B 50 P1 5B Pn 3B...Pn 66 Compose special character number Pn (1-6) at current cursor position
ESC[<PnV 1B 5B 3C Pn 56 Display special character number Pn (1-8) at current cursor position
ESC[25h 1B 5B 32 35 68 Turn character blink on

ESC[25] 1B 5B 32 35 6C Turn character blink off

ESC[<5h 1B 5B 3C 35 68 llluminate Backlight

ESC[<5] 1B 3B 3C 35 6C Extinguish Backlight

ESC[33h 1B 5B 33 33 68 Cursor blink on

ESC[33] 1B 5B 33 33 6C Cursor blink off

ESC[27h 1B 5B 32 37 68 Reverse video on

ESC[27] 1B 5B 32 37 6C Reverse video off

ESC[24h 1B 5B 32 34 68 Underline on

ESC[24] 1B 5B 32 34 6C Underline off

ESC[0Om 1B 5B 30 6D All attributes off

CONFIGURATION COMMAND CODES

ASCII HEX Value Function
Representation
ESCH 1B 48 Set tab stop at current cursor position
ESC[Png 1B 5B Pn 67 Clear tab stop Pn = 0,1,2 at cursor
= 3 all tab stops
ESC[?7h 1B 5B 3F 37 68 Auto-wrap on
ESC[?7] 1B 5B 3F 37 6C Auto-wrap off
ESC[?8h 1B 5B 3F 38 68 Auto-repeat on
ESC[?8]I 1b 5b 3F 38 6C Auto-repeat off
ESC[?25h 1B 5B 3F 32 35 68 Cursor on
ESC[?25] 1B 5B 3F 32 35 6C Cursor off
ESC[<47h 1B 5B 3C 34 37 68 Auto-scroll on
ESC [< 47| 1B 5B 3C 34 37 6C Auto-scroll off
ESC[<PnS 1B 5B 3C Pn 53 Set Backlight timeout value to Pn (0-63)

INQUIRY COMMAND-RESPONSE CODES

Command Response Function

CPU Module to Front Panel Front Panel Module to CPU

Module Module

ASCII HEX ASCII HEX

Representation Value Representation Value

ESC[6n 1B 5B 36 6E ESC [ Py;Px R 1B 5B Py 3B Px 52 Inquire Cursor Position

ESC[Bn 1B 5B 42 6E ESC[ 1B 5B P1 3B P2 Status Cursor Position

P1;P2;....P6 R 3B....P6 52 P1: Auto wrap (h,l)

P2: Auto-scroll (h,l)
P3: Auto-repeat (h,l)
P4: Backlight (h,l)
P5:Backlight timeout
P6:AUX Switch (h,l)

ESC[An 1B 5B 41 6E ESC[P1R 1B 5B P1 52 P1:AUX Switch (h,l)

TITLE:

MODEL 2070-3

FRONT PANEL ASSEMBLY, DISPLAY CODES

NO SCALE

TEES, MARCH 1997
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PS1 CONNECTOR PINOUT
PIN FUNCTION
1 | +5vDC NOTES (THIS DETAIL)
2 | +12 VDC SERIAL
81 max—» 3 | -12 VDC SERIAL 1. Power switch shall be mounted vertically. Power ON shall
4 | DC GROUND #1(+5 VDC & 12 SERIAL) be in the up position.
5 | +5 VDC STANDBY
5 | +5 vDC SENSE 2. Fuse shall be a replaceable 3AG Slow Blow type resident in
7 | DC GROUND SENSE a fuse holder. Fuse label shall indicate rating.
8 | ACFAIL (VME) -
9 | SYSRESET (vME) 3. 3 #16 conductor power cable, 1 meter minimum length and
0 | na permanently attached to the Module with strain relief. The
end plug connector shall be a 3 blade NEMA 5-15P
225.20 grounding plug type.
4. PS1 and PS2 Receptacle Connectors shall be AMP Mini-
PS2 CONNECTOR PINOUT Universal Double Row MATE-N-LOK CAP Connectors
PIN FUNCTION with lock latching devices (OR EQUAL)
1] +5VDC
2 | +12 vDC SERIAL PS1 connector shall be a 10 position PLUG connector.
3 | -12 vbc SERIAL PS2 connector shall be a 12 position PLUG connector.
4 1 DC GROUND (+5 VDC & 12 SERIAL) . .
5 | +5 vDC STANDBY 5. Buckeye Cord-Wrap PP-40055 device with PP-40058
6 | +12vDC Extension (OR EQUAL).
7 1 DC GROUND (+12 VDC ONLY)
s | POWER DOWN 6. Mounting Plate shall conform to the 4 X Wide Module
B BN T EE— ] o | POWER uP dimensions.
10 |} EQ. GROUND
11 |} LINESYNC
12 ) NA
TO
TD #3 THUMBSCREW
EVICE - 4——60.96——»] |[4——7.47—
—7.47-»| |+—60.96 |
225.20 -
R
Y Y 20.00 18.00 —(P— —o

l<
|
2070-4 Y
POWER
SUPPLY
MODULE

25 16550 EE)E'ES —»| f«—10.00 |141.oo

DC
POWER P2

¥ @ ©
< 1 |

©

€1-L-6

' y é_ b 20.00 [:IP 18.00 SIDE _4,_ +

T T
[4—81.08——» | 81.08

SEE

MOUNTING PLATE NOTE 3 FRONT
(REAR) VIEW




VME BACKPLANE 7 SEE NOTE 1

-
ta

S2

-5
4

25.40

H=O
)
)
)
]
]
¢ MAIN
: CONTROLLER
[ /_ BOARD
SEENOTE3 17524 :/ SEE NOTE 3

)
]
]
]
)
)
)

\ ‘

Lt —

P °T—=
)
)
A

TOP VIEW

PS1 PO!

ER CONNECTOR PIN ASSIGNMENT

PIN

FUNCTION

+5VDC

+12 VDC SERIAL

-12 VDC SERIAL

DC GROUND (+5 VDC & 12 SERIAL)

+5 VDC STANDBY.

+5 VDC SENSE

DC GROUND SENSE

ACFAIL (VME)

(N N OV (S G INY RN (NN

-
o

SYSRESET (VME)
NA

MODEL 2070-5
VME CAGE ASSEMBLY

- —
Y
Ly -} -] STANDARD 3U 5 SLOT
VME COMPLIANT
|41
148.00 128.70
51 f—Is2 |LJIS3 54 |LHIS5)
/ $00000000000000000
i J —a
—> 7.62 1o.oo—>| -—
101.60
FRONT VIEW
NOTES (THIS DETAIL)
1. PS1 Harness interfaces between the Model 2070-4 Power
Supply Module and the Model 2070-5 VME Cage Assembly.
The harness shall be permanently attached to the Cage
Assembly by solder, FASTON or Power Bugs. The Harness
wiring shall be 8 #18 conductors for power and 2 #22
conductors for others.
The Cage shall mount to a front mounting plate. The plate
shall cover the open area and attach to the Chassis Backplane
mounting surface via screws meeting the Chapter 1 external
screw requirements. The screws shall mate with the PEM nuts TITLE:
as specified in the Model 2070 Chassis Top View Detail.
. M3 PEM Self-clinching Miniature Fasteners (or EQUAL) shall
be used for mounting holes to match the 6-32 Phillips counter-
sunk screws on the top and bottom of the Model 2070 Chassis. NO SCALE
TEES, MARCH 1997
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